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ABSTRACT 

PROBLEM TO BE SOLVED: To manufacture a semiconductor thin film having high 

crystallinity so as not to cause an abnormal growth of oxidation silicon by 

a method wherein an element selected from 14 groups is utilized as a 

catalyst element to crystallize an amorphous semiconductor thin film, and a 

heating is performed for a polycrystalline semiconductor thin film at a 

temperature more than a heating temperature when crystallized. 

SOLUTION: An amorphous silicon film 102 is directly formed on a substrate 

101. A crystallizing step of the amorphous silicon film 102 is performed, 

and germanium is used as a catalyst element promoting a crystallization. A 

germanium film 103 is formed on the formed amorphous silicon film 102. 

Heating is performed to crystallize an amorphous silicon film. The 

germanium film remaining on a polysilicon film 104 is removed, and a 

heating is performed for the polysilicon film 104 at a temperature more 

than a crystallizing temperature, to form a polysilicon film 105. Thus, it 

is possible that an abnormal growth of a silicon oxidation never occur. 
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cor f TxmmLtcM^mmttc^mm^mv$> 
r, 

mmm<D t f to ? + * >wmm.mzx >m 
Buta^ y ^ y 3 ^m^m^c^r 9 o %^x±.om 

B ^f&^Kjl^&£WU lxio 14 - 5Xio 15 atom 

s/cm 3 Ojg&V 1 4^6iM^n/c7C^^rc^C 

cdt f t vmf& htc®&zmmc^t$¥mftmw-c$> ~> 

fuiatf y ^ y 3 >m«^ h b b?^^^>s«^: 0Tti$j2 
mzix'm.mmcmML, ixio 1 *- sxio^atom 

s/cm 3 CO?ggr 1 4^6iM^n/c7C^^-CC^C 

c i9*i 3 ] gtcmmm2ia6^x % Mai 

4 Wkfr 6 iifcm /ctc^ <h 5i y ;u v ~ ^ at * 5 c £ 

[»2j8®4 ] f»3j8B 1 *fctt»3*ai2CC;tel>T. ftuia* 
y V 'J 3 >j^CDJHJl« 5 — SOnm-ea* C £ £1$$i[£T£ 

*a> 6 * £ am *^-r £ xm <b . 

* 1 OfiU&MmiC cfc 0 mrl2T-=t;b7 r 'J 3>jR£|g 
^ft^if. tfy^y3>WcSiS;*-tt£Xfi±. 

M ia# y ^ y a >JHK*t o r m 2 onumstm^f *>xm 

£WU • 

SXH±, 

mzr^jiy 7 ^ y 3>«±«:rapeiJ*wr5ifii»JK 

SrJBlS-rSXfii. 

KrgaffiJKjaa^siiiaMPgB^aor i 4»3&»6ii«nfc 
miia^ ys/ya iri2 ommMMWi *> xm 
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tufa** y y 3 ors 2 osoWMMi^f ^x® 

6X^i\ 

Huiar^jb^r^^y n>iLhK:Bgpa**-rsiift«* 
^jgfiS-rsxgi. 

or i 4mfr%m2fttcKmzmim?z>xm±, 

aj'^ftsiks-i*. #ys/y n^mccafiSd-ersxgi, 
20 «rsa*y^y3>i«cc»urm2©lra^ffi*ff ^xg 

Huia^2 co^n^si^fyia^ i co^^^ o & Ai>jg 
Cis*S9 3 3SS±ccr*;U7TX^y3>j»^flE-r 

^X?i<h. 

1 4R3&>6jS«n/OT3R*$tr»«^^U. 3R»?K 
^xt*>^brmriar^:;i/7TXi/y3>s±cci 4 
8i3&>6atfti/c5c***tPJH*^lSrSX@<!:, 
30 ^1 <DMW&&tC£')ffi&T*:)l'yTZ$'V 3>K*S 

H ^t^#, #»;i/y3>«tcSBS3lf5ISi t 

wr ta^ y y 3 >jgttc^f uti2 ©saaM5Hi«f 5 ii 

4, 

grtf t>n^> c <h *#«4 -r*¥a»#sa©fm&ffi. 
Cit^i o] S«±«:r^U7rx^y3>jR*jgji£ 
-r^x^ch, 

40 *J^fiSr5Xgi k 

1 4lS^6ja«tifc7C^$OS«*^L. SBffijK 
tr>tt*iLrwrsRipgp-csaibfciriar*ji/7 r 
;* *✓ y 3 >m±lc 1 4 J5i3&s 6«* ftfc7c3R££trJH£r* 
^T^X^i. 

m i ©sdwiaiuicc j: o friar^;b 77^s/ya >jgico— 
aj^ssftsii, * yi/y3>»csiiB$ifsxj|i£, 
mria^ y 2^ y 3 >j^ic?t t,ti2 ©J5DSW8ka[ j &ff ^ x^ 
<t. 

so m&m 2 oinMSAirattHirgam i (omsmmj: *) *>wi»s 
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TSXS&. 

«ffi»i©W»*ratt 450-600 'crtftoti. mrieH2 
©aiBWfflStt soa-ioso-crtf^n^ci^^i-r^ 

r^xni, 

t xis y =3>KJi«:ransiJ*w-rsift»JBi 

i oim&Mmtrc jz o tuiar-t^ 7r^'j3 >m<D— 
»*m&itz-&* ^y^yavatec^s^-sxgi. 
ifyie# y i> y =i >JH&t;tt in 2 ©M»ffli*fT 5Xfi 

anfis^r i oMfc&raw: 450-600 -CTfffeft. mriam2 
cDSn«Maa» soo-ioso-c-ctfton^ci^^mi-r^ 

twar*^? t y =i>wc*f 1 4 jfefceafcH-i 

m l ©fti«Steii«: «fc o OTar-tn^ r^yn >JBi^M 
H,{fc3t*\ #y^yn>*K:XfiRS-SSX3gi. 

Mia* y 2^ y 3 >*c#b-c* 2 ©an*Wffiffi£fT 5xn 

- 

wsem ©MMHitt 450-600 "crff^n, mria^2 

OZJO&M^t* 800-1050"Cr?T*>n£C<t£^£T6 

-rsxgi, 

Hyiar^;b7 r y 3>K±K:Bgpaj*^r-r-5«»j« 
BfraraPWraifflb/ciwar^^T^^y 3 >«i«:» 

It 1 4R3^6iStf#ift:7C**aSllD-rSX!ii, 

W 1 ©MMBIK: J: 0 SWar*^? 7 y 3 >Mcd— 

SB*tta{fc3i*. ^y^ynVJBCcSfiSS-frSXgt, 

ituta* y ^ y a >M&c*t u 2 ©jMHw&Ji«T ^ xn 
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4 

Sffi* l ©aaft&Stt 450-600 "Crtrbtv HUIBH2 
©mjRfttsti soo-iosoXTirfrnscct^^i-f & 

■r^x^i, 

1 4R3&»6iStfn/OT*€:ft^*a*^fliO, 

£x t->K«b rwiar 7^>^ >jn_hit 1 4 

»A»€>ja6itifcS***tfJl*JBfitrSXgi. 

mrfa# y 1/ y 3 >j^cc^t 0 rm 2 ©Jn«was«f 5xs 

iKriasr 1 ©jWftAaffitt 450-600 *crtrb^. Arsa&2 
©Jn#Mfiffit* soo-io5o'cr?ft>ti^ c <t fcisair s 

[ft^l 6] S«±«CT*^7r^^y=i>J«^JK 

-rsx*!*, 
*»js-r*xgi, 

1 4R*6W3:tift:7c3R**OSjB*^0, 

f>?e*si l -c iu sepaparaBta l fcrosar* ju? t 
ae-rsxad:, 

9 1 <Dijaf$Mmic£ 9 Byiar^:^^ r y 3>k<d— 
SP*8llft3-i*. #y^y3>«cKJ&S<*tfSXg<b, 
mfta^ y ^ y n >m^cMLxm 2 ©fljjStoffi^ff sxn 
t % 

tuiam 1 ©mittia 450-600 a crtft5n, fuia^2 

©MfSAaStt 800-1050°Cr?f*>n^Ci>£:^iS[<i:-r^ 

iwmi 7] »^5 7!im»^i 6cc^^t. srsa 

fffcftSC <t*^tr**^»*iB©^«*ffi B 

[IMWl 8 J 6. 1 1 Sfctt 1 2oc^rn 

^«c*st*r. miBl 4»i3&»63atitifc7n3R*»6tt5»IR 

»^7X7cvDa, SEisicvD^ 

^ccfc^r, srsai 4jS36»e>atf*ifc7c» j &asa-r5x 

[5**12 0 ] 9(c4o^r, Mia 

1 4^^3§^n/c^i^';v^^Ar$)^c<t^ 

tgft*S2 1 ] sf^grg. 10. i5*fc»ie<oi»f 
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[0 00 1 ] 

h^>t?xdr (tft) -cwflE^nfciaKsw-r*** 

[0 00 3] 

iff*. «»affi«:WrS»«±CC»«3 

titcmm<mm <j5$»+MKHrffifis) ^i^tf 

T«1-^I«i$nri^ a TFTttWKIi®* 
u r a* *i 1 1, > 3 0 

[000 4] Wilfcf . ffl»*^£HCc:tel>T tev hj * 
[0 00 5] &iffrte, #&V£i5« (7^7 7 ^ 

[0006] *ajiAiJa»6#y ^> y 3 >m©$f^ 

[0007] ±ia^isr^r- : &^7T^^y3>j^cD*§ 
a{b«:i©uri(sart*«js-r5)S!fc«5c*i or- 
zmmu. fssib»«c 7oo-c*iax-5iaRr©fln«Maffl 

[0 00 8] U3^Utt**6*Wfc©JI*«i v ^Th 

zmi<>it# y ^ y ^>mzm&MimmmmcMft2 j & 

[0 00 9 ] C omitts V 3 >©S»fi»ttTffi**T 

®n©atttf y^y3>j&icD^MK^n& 0 c©a&B* 
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{tvy 3 TFTfmrfi*«:K<fc^y 

[0010] zcotctb. ±&^&%m2tiit&ffixm 

a»5^*t*ofc. y ^> y 3 >m<Dmwtc 

Mmimzxmrzm^at, mmzmmmxmLxte 

[001 1 ] 

*^a$^&i»accsatt©Kc»*»»»Bi*^*!rs 

[00 12] 

[0013] ^;l/-7^^ A^lfeiTcf i Lt7t;l/7 7 
AUV*>m*i&&it21£&mritm*>tiXi,>&W % * 

ire£W«<Da«*fflt>rf£6ft*:tf y y a>jwc*f 
$ nr 1 w«c»i »*sntt£*rr & * y ~> y 3 

[0014] Sfc. »RI^9-3122€0#^«CCieK$tlfc 

«8&rtt*mc j: oTMbi/ y 3 >©wsr/s*£«< s 

&m&£< *6S*bSiS&±rf&#M* 
tf 5 rk: # y y 3 >«<3t>^bd fc-> y 3 

i C » 1 fc mm t£ TM ^ i & 6 fc 0 
[00 15]/c/cl, ^U^^-^Ati'Vy 3MCB-4-C 

J^cfitC IX 10 1 0 atoms/on 3 Jfejfflil Sigft-C^l/^— -5 A 

i , 9oox;sKoiaff & ~> y 3 > 
M^r. »sfbaaK*9«-r-5ci**a*Lt». 

[0016] 
[0017] 
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-t* y v^ism^Wsi&TZTM^^xm 1 %m^x 

[0018] *|Qfi«"C««S lOli 0T53£S«£ 

axii^7x-7cvDatm», ra^itt«^7 

> (SihO XttS?5^> (Si, Hi ) *JIHr>S. C 
KtfCtt 100-150 nm) t LTfe < . (01 (A) ) 

5 xio 1 8 atoms/cm 3 (ftf&W«C«: 5Xio 17 

atoms/cm 3 £TF) iU Eft&Dz&Ktt l. SXio 1 9 atoms/ 
art 5fcm (ftSfltyCtt IX ltf ■ atoms/cm 3 «T> £T6 

[0 02 0] *ffl«IA©«Krtt«aR, HSRRe/fflR** 
±&©«J* «ffi*ffiji & i T F T^^^tcMfb-T 

t££WT 4 * y y 33 6 c ^as> <t #x 6 ti 

[0 02 1 ] &(C % 7^77X'>'j3>il 0 2<Z>#S 

[0 02 2] gr^G/cT^? 7 

*5/y=i>IRl 0 2±«C^X^CVD£6KJ:gyjl>-7 

> (GflH,) /7^***Xtt-^i;^A-C5— 1 0<SCC#«? 

l/cfc<D£JB^&„ *Lt, 100—300 "C(DJ^M?MS 
T\ 20— 5QnW/cm z XWiMLX 1— 50nm (ft^fttfCW: 10 
-20nm) ©TOoyjU^^^AJR^rlsSjB-rSCi^-C* 

[0 02 3 ] *fc, ^>7^^AI1 0 3©JSH»^rffitt 
«ffi»CVDffi-Cff^C<!:fepTfig-C*S. 

*K#iBo*Tt»;tf;*ra*©-c\ 450 •csK©fis-c 

[0024] C 5 It! 1 (A) ©tt»&W6*i£. * 
tC. 450-650 "C (jff*L<B 500-550 °C) <D1MM%± 
7^7 7 'J 3>I^ B B B {t$ 1 5. 6 
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ftstfe&satis^er&s. (hi (b) ) 

[002 5] C©fiSffcie«7y--**7-- 

[0026] C9iri6n/c^^>yn>ii 04ti 
[0 02 7] *fc. * ys>y:a>m 0 4±jc*ff-rs 

< ife»a©ISS{tjaKJ:0 4>*CiaflE (tt^iCttt 8 

oo-io5o'c) -c©«kAaaxe«:ff 5. (Hi (o > 
[0028] c*<D&Mmj:mc£ oti^^^wt 
^'^•;3>»i o swrnmstiz. *fc. #yt/y 

3>*10 5±fcttM&sxiIfcJ:or*&fW 1 0 6 
[002 9]^ ^l/V-^AJB*33sOfc**«y^S 

«f 5 c i 4>r**#s, ^<Dm^zm*m&xm*pt<c>r 

^SiX^^xfc^ y^'jn>ll05 * CCttffiKCC 
cfc^r lXio 14 — 5X10 1 9 atoms/an 3 (ftflfityc&i IX 
IO 3 5 - IX io 1 5 atoms/cm 3 ) COaittT? ¥fo V - ^ 

30 \m. (ftSWCCtt lXio 17 - IX io 1 9 atoms/cm 3 ) 

[0 0 3 0] ?<D?c#>, $IMm#i=,n/c^ U i/ U n 
>mi 0 Stt^yri^^iy^^^AilT-^aBftS 
n/c^^:^< Six G^.x (0<X<1 ) 

y 3 > v - -i? A^#Kffli>¥«#»Wc 5 i~ 

[0 0 3 1 ] C<DV$. *£Mffl<DmUMW*m%M-C 
40 fctf y 2/ y a ym l o 5 fcfc, Kfttt»Hm*cc«itife« 
[0 03 2 ] *fflUSA«:j;ti«, fiMkOMK^: It- 

#y ^y 3>n+cc^-r5-^erju^y-^^ 

50 [0 03 3 ] CCrgf4 (A) K^f ©ttBft^ a > 
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4 (B) {CTn^SEM^tt^JfiWco^nHs^-CFI— 
«jSOTFT*f¥»U/cJS^O«"C*f3. ?£fflltCtt3: 

[0034] zlx. mi (c> «c^Lfcawraxscc 

( B ) Kth Lfct«BUD# '^^>I10 4 », 

ic§^ 131 (c) oiit^i^n^'j^'j 
[0 03 5 ] *fflJSIAtt. ±ffi©s»mcc-3t*r*©aj&: 

CO 03 6] C©*0C-X>T. HS^ffi^tRWrS. 
05 (A) ttfeJWfcX®*©* 'J f l ) =J >K«Cds*»^j|ft 

me^ot^s. iss (tt ) resffcstifc 
y *✓ y =j >m\x&*$im ( a ) *gtlfl*ri^» 5 

[003 7] C C T^! 5 (B) CCtjVT ©tt#£WBIg[ 
(a) CC&£B#©# y^y :n>Mr&9, 5 0 0(J5i 
5 0 ltt#y^y3>JBt"C&*. C©B#, #y-> 
y >fll 5 0 1 i5^Ii5 0 0 £©1^® 5 0 2 CCtett 

ttrt^B*»SL/rc4 sirens. 
[0038] ipfc. «ftje5fi«a<DH«:<fcorgi-oSK6ti 
^>'j3>i5oi tss^s^s o o ±r#Sfc» 

[0039] c9orfS6nfc#ys/y:a>]g#igi 

(B) ©* *JisV =i>0U 0 4iCf@^-r^ o @ 
5 (A) K^-r«CCSK (t, ) T?flS«iax@3&sfr*> 

[0040] C ©a&8hF-«A^> V n >M : F-»ISWf fc 

n^mcxvfczm^rzct&Bimx&z. 
[0041] C5i,xmmmt<c£^xm.ftxffi&m3k2 

flCFi^fflWra (b) *3£"CSB*r8M*;**i 

ccvaMtxm<o»0^mfm <a> t^-s-s 
w\ hisses o o tr^-^wj^y n>is o 

4 <t©J^M5 0 5*s*»KS«ttcr>m»tt«<tttort» 
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s*r*^. (05 (C) ) 

[ 0 0 4 2 ] C ©««:W»tt*siBft ^ i53E«S5 0 0 CC 

# y ^ y 3 >«o»aaKcc*st »tr # yi/ya >j^ccco 
[0043] c©atc, «JMt3fts*7 l/ciri^ikfi 
10 IMFK^If^^Re^Ci^-C**. #HMAfc£* C© 

msmxm^ y 3>#?M©B*xis£p^rt,>3. 
[0044] as (a) x^m^itumm^cm^ 

U/c6*0**fflK*±CfTH*XS«f^Cifcr# 
y y =3 >m%mz> c tifinjt&x&z. 

[0 0 4 5] C 5 LXm^tltctf >) ^ V ^ymi 0 5 

tt t ^tcttaft*tfofc/dw©?j<y^yr3>Ri 04tc 

20 Un»*. C©^B»©a{»T-Xt>ifcia|^«T (Elec 
tron Spin Resonance : ESR) (fC J; ot^ t*>^g© 

[0 0 46] «±©»<C. ^^fi^lS&tS 

»L/riBSffcSKJa±©«S«c«J:-S«lA!iffi*ff^. <fcl> 
[0 047] 0©Ig«:»ffl1-5 Cir, f£XII©0© 

xmicte^xx y y n>«©s«K{t*si»jh$ 
30 *<otc&>. tfvuv^^mom&micmvxxmzMm 
«:-*-* c£#ttt>. <2)©Xflfc:J:-oT#y ^-y n 
^K^Qttl^BtflSfc^Sfi, *SCcfiStt©*i^ y 

[0 048] ^cfe; SSfbSK^±©Sfti«. ftHW 
tctt soo^i05o"C( *?*L<tt 850—900 °c) ©iattr" 

c©x«r^Wb«flt3&i»rt^ffi©<g«k:^#< 
40 [0 04 9] lot -5 

Ti^s^tt 8oo*c3&sj?*o<. ±hbb:mr i*mt&mx 
ttS3€) ©»j»tt^&#jaor 1050 -cm^Li.K tctc 

^V^^A©^,^S 930- 940 *CT*£>£©T\ cfc 
0SfSL<tt 900"C*±RSi-rSiHC^ 

* ^ hmm (a +a > til, ^ay^^^tfti 
m (0,+hci ©u-rn^irnttm^ 

50 [0 05 1 ] ^iC v Aay>*^Ml«TJ!ifiKtT 



XL 

# y is y n >M£ff £fca&«CttWJ»fc#«-C&£. 
[0 05 2 ] § 6fC. Wfctt^ffl»"C 800-1050"C<Di& 

or fiJSK^r * ^7 r x ^ y a >jH<D 
■WfcifeffiU «*W«:TFT6[>iittJBiorjpjffl-rs 

£#<0J^J¥fi 5— 50nm (jf?£ L < &15-45nm) 

ASi»iBft*cj:SS»**«Wtiri/*5 B 
[0 0 54] «±©a&«flt©f^i!*ffir»6nfc*|g 

H^>^^$©?Sttfflibr«jii&^*flEit«r*5. 
[0055] *n»«rff«ofcsK y y n >«©*gs 

«w«cai»orc^<fci^«F»*i*-5. ips. ignttf* 
*»W^r fc«^^ccji|jiH4*s«/c*iri>-5c <t£^ 
ort>*. 

[0 05 6] *aS!A3&*±ie^)!Sl»TEMrao/cT 

^«jgw«F«*wori^<or*s. 

[0 05 7 ] CCO»i, SSffilSUCfc^rMfc*— 
*6fitt#fia&rfi^ttJ: < S^orc^s c t 
c^o IPS. tt^»cc*ji»rtta»^**jtttwccat& 

< iMflSifcort**. 

[0 05 8 ] C©«&*££ttl§^^teS3\ HKWtt^ 

>JH <— jKKccfis^ y > y a y ^ 
[0059] 2 j *mmm? izmmm i ec** l 

tc# VZs y n>M£JBC>r TF T4fWt5IlKo^ 

r^2, i3m^^t5. *n«feCTrfriS 
SLBcC M O S BKr mm VfcMWSS&t N^-t* * Jl^ 
TFT (N TFT) rf«JOfciii*v h 'J ^XHS§<b^ 

H*»j5S03fcr^f - h^yv z^mm&mmkm. (a 
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ML CD) 

[0 06 0 ]^f. H^ij i ©xsgcc^-3rs3E«R2 

m\ TFT©iS4JS2 0 2-2 0 4^MtS. iStt 

cDacfftKftajci^rggu-rsci^rif*. #Hi& 

«rttC©B££r40nm£-r*. (02 (A) ) 
[0 06 1 ] #tt, 77X7C V D£ (Xtt«IH&C V 

urn) ccjz^Mb^yn^B^eWfiSsnsy^ ht&t» 

10 J^2 0 5£ i20nm©l»5K:?Bj|S-rS. fc*J» ffeCC 4>^fc 

affc^ya^jK (sio, n, r^$n-s) xw^t^y 
ffl#^btfr «jb«« <t l r t> fic >. 
tt£m-r£#yf y 3>jH^6&£^v hiss 2 06- 

2 0 8^Mn. h£&2 0 6-2 0 8©«Wtt 
200-300 nm(Digfflrj»W-r*ltfSl>. (IS 2 (B) ) 
[0 06 3 ] ft*. tt«C*>yW P 

20 if>\r">m. ^ty^E m>mm) 

frsa^j»Bi*vyi^-Y K{to/c->y-y-^ f 
m. mitLtc&mm (mitzyzjm. M^>^r 

cca^t>-erw»Lrfej:ti B g?riB^iiM^ffl 

[0 06 4] ¥4 hli2 0 6-2 0 8^ML/c6 4 
30 y-Y h^@2 0 6 — 2 08 ^^ilt F7^X 7 ^ 
>^{Ci;0y^ hiKttR2 0 5^x-^>m. * 

[0 06 5] CCDX^CCcfcO^W h««i FSB 

[006 6 ]:^ PTFTi^^Ii^U^FvX 

40 y>) ^-ft>^77>f-i/3>^/cli77X7 

^K^«2 1 0. 2 1 1 O— SBfcHfclc L D D (Light! 
V Doped Drain ) W^ttH^CO^C, lxio 17 — 5Xio ls 
atoms/cm 3 ©iftgr y < . (HI2 

(C) ) 

[0 0 6 7 ]*iC l/^h7X^2 09«SUc 
NTFTi^TO^U^ rVX>>2 1 2 r HI 
U Pffl*ff#-rs^«ft (*HJfi«r»#a>) 

so *6CCJ:0asflITS. CcDB^f^, y>©tB^ilU»fcfi» 



13 

3 14*3BfiJE-T5. (H2 (D) ) 
[0 0 6 8] CUT12 (D) «^#6h/c6, 
l/^hvx^2 12«4lfci. i-^Ay^S* 
ffl^riM F?*--rt>2 1 4-2 1 6 4:Bl£?2>. *3I 
ftWTfctU- -TF^*-^ 214-216 

[0 0 6 9] C YV*-)\,2 1 4-2 1 6£ 

m£K>$> F-x**w<-r*. 

[0 07 0] C(D'J>O^flnX^«:J:0CMOSlHlS§^ 
«J5E-raNTFT©V-X««2 1 8. FW>««2 
19. fi«!S^«!»«« (LDD««) 2 2 0, ^ + * 

j\sBf&mm2 2 i #i3Ets. @br^ h y i'^i 

B4*S-r5NTFTOV-^«*2 2 2. FU-f>« 
^2 2 3, fi«ffi^««J«iS (LDDfiSW 224, f 
+ *A*J5S««2 2 5 (S3 (A) ) 

[0 07 1]^{C. U^h-7X^2 14^i5U: 
hvx^2 2 6rNTFTi&SM«*IS 

#u xomujimicj: cmo s @B«jta«-£ ptf 

T©V-XW«2 2 7, FU-f>««2 2 8> ffi«tt^F 
iK«9WS (LDDMJ£) 2 2 9, ^t*;l/»lS««2 3 
oaWTTS. (0 3 (B) ) 

[0 07 2] «_h©WC0T, «fW^©:F««©itSJni 

[0 0 7 3] #*>\ ?**Jmmm2 2 K 2 2 5. 

^ lXio 14 — IX io 1 7 atoms/cm 3 CDfeHCClR^ -otl^ 
[0 07 4] WC. 2 5nm)^©^{t^y3>JK<b 900nm/£ 

o»ft^ v ^ >K<bcoaiJBBi*> h tzzm i ©jgrsgtttHi 

2 3 1 *Lr. Ti/Ai/ri (JfiJltiJlCcioo/ 

500/100 nm) *>6<C*8lJlKr1ifiJt3 V-^«S2 

3 2-2 3 4, FU^>*«2 3 5, 2 3 6*«ffit 

[0 0 7 5 ] ^CC. 50nmJl<E>^{fr>y ^>jg2 3 7, 20 
fl§^2 3 8©»««S^6*5W2©HIBIIfi«««:^ 

-r*, ««MflS«±LTtt*y-r5 fjbl r*y 
* yrs F«. bcb (^>v>-^d^» 
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[0076] ^2©«ra«»«*^)aEbfc6, acc»» 

itUV = >»2 3 7 <D#»rfr> M'>'J3>12 3 7 

[0 07 7] ^UT, 300 nn^©^£>M£f&MU ^* 
^-^>^CJ:0^7^^^^2 3 9^^^ c 
y 5-7**72 3 9tti®*v h y ^xus§±cc^t^ 
TFT-^ieMS«:^a*€:^-rsa»ftci2a3*i 

[0 07 8] ccdbs, HuaoHnaJrciiiiSRv h y #x 

|3ISS©FU-f >«ffi2 3 6 sr ^X^2 3 9£*>* 

[0 07 9 ] *SOfe«rtt^7 v ^7X^2 3 9 
^mmWOX. Kl/^^12 3 6*TSB«S, ^7 
v 9-77,2 2 3 9*±Sm«<tT£«I#gfi2 4 0*» 

[0 08 0 ] CUW?m^2 3 9&C«iSttS 
12 4 0^MO/c6, SCf 1 izm/?©W«»J!W*» 
fiSE0r»3fl!?JSiaifil»BI2 4 1 *l/t, 
* h*-JU^fiSL-CSWa»SJg! (f^lKtt I TO) 
-C*flE3nSli*«a2 42^ 120nra©i?S CC?BfiS-r 

-So 

[0 08 1] fi&CC. TKfflM^t 3S0-C2^F|fflgK 

M3 (G) ICTjk-rmttTirrj'Jvb 0 

[0 08 2]^6tCfcW 4 6 0 miC 6 0 2teH 
m-7h')?xm& 6 0 36iV-^K«WHlK. 6 04ii 

hffittlBlB, 6 0 5ttP^7 6 0"6 W$f|fiT~ 

££. 8 0 7KFPC (^U+^JU^yvFtJ--*? 

F ) Oi?? *@B6 0 5 ttRfi^TnKl^Sttfi 

[0 08 3 ] *38fitWOAMLCDttiSl**fttt 

^wt^TFT -cig]s§^^-r z> <dx $ Jimmic *> 

T 200— 300cm 1 /Vs , P^^^JbM"C 150— 250cm 2 /Vs 
N ^ * ^t-^, P ^ + ^ i dC 60— lOOmV/decadei 
[0 08 4] T*?w:^hy*;*S«Ofli*B: 
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[0 0 8 5 ] CHSW3 ] #IS«WTtt, IGttffl2 itfc 
[0 0 8 6] IBSi«2'C«7 r 7XvCVDffi-?>j«ESSC 

T<b $ 6KTF T©*^tt%ft±3#*C £*srtr 

[0 0 8 7] *(*WCCtt, jStt«2«:*j^T$V M&» 
12 0 5 Z&f&istch, -€-©«Sg-C80(y-10SO"C (f^ 
WtCtt 900-950 a c) ©fi/StSHr»SWfcxg*tf ^. 

[0 08 8] C©*J«ttx (f§ftJli^ 

tyj bmmmtoftmm&tmmtizvx. tft 

[0 0 9 0] C3S6SW4) 3Ufe«ir«, r^7 7 ^ 

[0 09 1] X^^drffi^^ffi^ffl^-ScitCtJ^a 

[0 0 9 2 ] #*te««SJft0!l2 CC^OfcT F Tffi«X 

[0 09 3 ] C3lftW5] *l!*fi«rtt. 7W 7 ^ 
*✓ y zi > M ±{c yjb v - ^7 aju^ fiSR-r * © ccr? 0 r m 

-r. 

[0 094] *-T. 0 1±CCT^U7tX^ 

■j=»15 0 2 ^m^mmmm 1 tcge* 

[0 09 5 ]^t, r*;U7 7X5xy3>K5 0 2±«c 

rWSMfc^r^^^A ( Cea , f^HWCCfct CeQ, ) , 
MW^-'JA ( GeCI,) % %\t?k~?~*)2* ( GeB 
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r 4 ) , mty^i-jA ( GeS, ) , MM^U^-^A 
(Ge(CH 3 Ca)) ©*<B*#W6*l*. 
[009 6]Jfc, JS^CCfco-CttSaiOrx^y- 

l>Xb&i<\ 

[0 0 9 7 ] #SOW!lrtt, l0-100ppm£D^by;l/^- 

(c^u ^ tr>R»t s c i r r r ^ 2/ 3 > 

JH5 0 2±Ccyjl/-7i$A£Stf»5 0 3£JgfiW*. 
10 [0 098 ]^, 7^7r^^'Jn>l5 0 2tt8 

[0 09 9 ] C^LT1^5 (A) ©«fflb&sf#etlfc6, 
*ffti. ■iii , J^»j3>l5 0 4*»*. C<D^'j>"j3 

[0100] «±©accLr^»;t/y 3>*s 0 

fctifcfc , »»SB»« 1 <DXH$cfto r*ttMfcfilJtel± 
20 ©arci*AOT£?T*w:fit>. ^or t jOfeW2«:^o 
fcxs^fi£^tfia6K^-ra&AMLCD*faj-rsc 

[ 0 1 0 1 ] *nft«©«j3t«iafe« 1 -hm^j 

a*. 

[0 102] **jfife«rtt. 7U7r^ 

[0103] if, s^S^8 0 i±ccr*iU7r^^ 
«; a >M8 0 2 *^fiS-r-5. ttn*« 1 

[0104] *36Jg«-C6iB@A'^ i It ^r;!/V> (Ge 
Hj ^ffll*. JdaM^BE30keV . K-Xfi 
1 X 10 1 1 atans/crrt 1 t^7X7K-t>yS*il»T^ 

40 ^7^.>?amt6 0 ^sft. co&mcmmTZi&w 

&t£<. T*)\s7 7XistJnZsm8 0 2^^« lXio 14 
— 5Xio 19 atoms/cm J (K^WfCtt lXio 16 — lXio 18 
atoms/cm 1 ) ©iftK-C^Uv— ^ AjWSSMIS tl^accil 

[0 1 0 5 3 **$. 7^1/77^^'J 3>j^i£cc*3$j!jnT 
^«7r.^AtJ IX 10 1 4 atoms/cm 3 «± (jfiF$U<tt 
IX itf 8 atoms/cm' «±) r«CC> iSS^i Itfitft© 

5X10 1 9 atoms/cm 3 ^jgx. <b T -t^ 7 r ^ 2^ U =i 
50 >ROi8jg^T3&*"? tr, 900 - C®K©SKrfc«IB L 
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IX io 18 atoms/cm' f£g£ brfc < C <t 
7^l/7r^'>'j3>i(J 450—650 "COftlSS«iS«: «t 

M8 0 3tt^y a^M^i^U^-^A/lWiSlft^n 
l^feiPS^y^^l/v-^A (si 
x Get., T-^^n^) tcfcSi&bft*. 
[0107] 5/V3>y;^^A^>';3>IJ;0 fe ic 

*fcae> k *+vt (n+ztc 

*>y3>OT©Itil (ISJMfcMWX^iSffiKifcW' 
[0108] -tor, 3Ufi«2«:fieorTFT*ffHL, 

ra6fic^-r«3teAMLCD^f¥»-riitf, A&sr&s 

^f-rX^l/^^I-r^Ci^^ 20 
[0109] fc*5, *36tt«©«fiS«IQ&« 1 -HJ£#I 

[0110] 3 **Jfi«rttK«Jt«cr*^ 

[0111] JSEJBItt^JEISCVDffiXtt^^X^CVD 
Srm», fiHB^<!:brtt^7> (sih,) x&i»^ 

> (Si, Hi ) CC*fUr9f3£S©y;U^> (GeH.) 
V-^A (GeF«) «:ig^Lyt^*ffil4SCife"C# 

[0112] c ©aft^ar tt^uvji^A©asjwi* 

<i^<hthr\ x*llOTSffcccfc»£ttr*.£. 

[0113] *S©fiff|'C«» T *z)\*V rXi/'Jn 
*C lXitf^ 5 x io 1 9 atoms/cm 3 (iff * L < ti ix 10 1 6 
— lXio 18 atoms/cm* ) <DtKg[V2 r J\'~?~ 1 9 A&fflBlS 40 

[01 14] C-5 LrM*tC^'JUv-^ A*Sf3Sa$ti/c 
r^e;U7 7^->'Ja >Bt«. 500— eoo "COWS^ffiK: 
J:*)SaK:lSfiYfrs. HJS#I6 iHttCCiBJMfc 
«c <fc r> Tf# 6n/c?i< y ^> 'J n >m^> y n > v~ V 

[0115] &r>T. *H*W©{miIicJ:otM 

3*ifc# y t/y 3>WJ|f»{ci*ii+ + y r*3tttt€:jS so 
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H t ^^2CDXflrAMLCD^{^-rnra a a DM 
[01 16] ftfc, *3B6«©»«tttHtt« 1 -SQfcW 

[0117] immwz ) uttn 1 

y>i^#T»*0 5 3j*£^l/fc#, M-7i-?A© 
■ y y * y > #IC 1 5 6jS«*lfc7C* y 

[0 118] *^16«OMW*ia9*M(r»T:=ff J 5. 19 

(A) ccfctir. 9 0i«2/';3>sfi, 9 0 2tJi/y 

3>*J»Wtbr»«b/c«ftWtJ*, 9 0 3 1 
©xgccffleor^fiSDfc^y^y =i>jRr*5. 

[0119] CO^ys^y 3>JB9 0 3±tCttiSJRW«C 
I3n«9 0 4. 9 0 5^fcvxm#I9 0 6« 
U§Pgfl9 0 4, 9 0 5tt*&< <fc*>20/im£* 

[0120] curi9 (a) (om&fimhnfrh . 
s«^ffi«:*foTy>*asai"r-5. co^ jraiimEEkt 

30keV . R F 5 W, K — X fiti ix io 1 4 atoms /cm 

[0 12 1] CCDXHtcJcO y >3&i*iftS«;asft|3nfc 
»SS9 0 7, 9 0 8^M?n^ B C©Mt|9 0 7 k 9 

o s&mcyji>'?~'y &<d? v j htLxm 

(g|9 (B) ) 

[0122] 500-650 *C (ft^WCCtt 550-60 

rtj, #y s^y 3>i9 o 3*«c#aEurt^-r>^- 

a ) * y > *s*?*tteci5sap $ nfc^« 9 0 7. 9 0 8 fc- 
5cEn^-r««c-y * y > # $ n» y ^> y " 

^MW7^^A«iTlxf:^x6nS 0 (@9 
(C) ) 

[0 12 3]HP^, c©n^^'j'>ya>ig 
0 9 tt -Y > * - X 7 s - 4 is + fotsi tr)l>-?~ V A*sfi« $ 
n, tS^M^(D^t^y =i>8tittorc»5. c 
o#yi/'j3>B9 o 9KStoriafiOTi rsiiiiufc« 
ttH»xn*j6-rci"c. $e«:m*»att**-rs# 
y->y=2>8i*s»6n5. 

[oi24i^u, ^©«3&#y^y=i>K*3as« 

^nrfco-rigeK^-rattAMLCD^ffiK-rn 
tffic*. fcAfo. *Ht6«rttSSior^y3>s« 

[0125] y v y n >j^9 o 3 
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[0 12 6] [SBW9)Jt»WlTtt7^7 7^i/ 
y 3 >«<o*®^»6c*f 0 r ;b -i? a m 

mrno— men o r mtR&) & ju ^ a £ j&m $ b 

[0127] *H»«<3DK^€rig 1 0 £rJBt>Tff 9. S 

£i£f^> y i 2 T^3E*s*ji»-r£. c<om 

fk5/y=i>|Rl 2tt»fift//5>; 1 l*»6«ttJ-rsifS& 
[0128] BKb^yn^BIl 2BMJEI&CVD 

[0129] ^<DWit^ x )^>m 1 2<D±K«EE*kCV 
DffiKlJ:91K»75nniOr*;U7T^^ , j3>JH!l 

ffc^y:3>R^6fcSv*47ffe(iBU 4&&m?&. ^ 
^«il 4CCttii>&< i4>iO/im«±©HB*W-rS 

* htttcMpan 5, i eawtenn**. (@ 

1 0 (A) > 

toi3o]^«c. -?x2&mm 1 4oi*?)^7- 

— 50nm (ttStfjCCtt l^lOnm) £ U ? £&tC,£ 0 

Km?*. (0 10 (B) ) 
[0131] W7i-)AlO««*Sit,rC 
VD^ (*»Wl#I).ltfc U^-^(l 
«fiW5#JH) £fflt>*C£ fester* S. ;£H*fe»D*§ 

ran»i5, i 6r^ajLfcT^ju^T^->»;n> 

[0132] &*s, 36lfi«6CC7n^fc«{c-f^>-f>7* 
MP* 1.5, 1 6-C8SfflO/cr*JU7T^i' 

[oi33]^tc. szismuitb. 

7 7 ^^7^^{Cj;-9t 550^600 *C©igJK-C4~ 
[0134] *HBfiW©ti^. T^JlyrXU y a>m 

□WIS. 16 ■C*5*iCSftffc3&**&* *C*>6-7X 



(ID 13f&?¥ 1 1 -307733 

20 

^x.^n^„ (iai o (o ) 
[oi35] com^m^mtm^m^mmccttmL 

B$ra (tta^tigccs-rsi^iBi) **»tt{csaeor*j 

[0136] c^or«*ioi«c«fior»6*ifc^y ^ 

£ St s -tfr T F T w&mirti tr y r- y 4 isj 
[0 13 7]^LT, C©a«:ff«X®cJ:-DT^y^ 

y3>j»i4, ^xv^^ajpi 5%»^bfca, m& 
m i cc7Fi//c*ffrrtiis/^ y ^ >nm<ommTM^ 

•5. 

20 [0138] «±©iirn 6n/c* ';s/>j3 >M£fJ 

J6«<c*jcirfc**«3oflteRry-Y na»*&j&itr 
[0139] ttc ^mmmtmmms^mhtcm^L 

[0 140] CStJSWi o J r*j^T^^y=i>KJ: 

[0 14 1] vjb^?t>A-^IOJ3cMgi(t it 
il^K: Jg«& $ ft fcaKJSSfcfcc > tSJSr -5 WtezBf&t 
SciortSJsSWSg*r*<5. ^il^csi^^ (p 
40 h-r-A) p-Ko^Siftsi£i 

[ o 1 4 2 ] &Jxszmt&mm±&ir' j h^j: 

m*ftUX<Dift%k$:ffi<tc£>X$>*> 0 

[0143] ST, »1 COJSBcSCCteCi 

X-fyX-vCVD&IC**) 7^7 7^^';3>I^ 

te\i>x#)vv-y&m%i8MT2>. cvmic&mj&m* 

50 ©^BDtcte^&^Sfe^R^ci^-C^S. */c. 
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it© jsst»a«: ^ v d mxmm? z m^c & . 
[0145] c^%M i 1 3 mtmn - 1 orw h * 7* 

^■VhlTFT (7'U-tITFT) «iot^i 
[0 1 4 6 ] 01 1 CCteCvC, 2 1ttS3S^X.2 2 

[0147] ;£^tffjot§£\ *x »; 3 >«©*sBf hss 
«k:?t*>*i£<c>-c\ h «S2 3 i hxtem^mcm 

[0148] ;>C*C. $W h Sffi2 3©±CCB::/5XvC 
VDffiXtt«EEJ»CVDj*K:j:Dy^ MMW2 4#J& 

[01491W hiMs*&2 4©±«cttv-x»g52 
5 . >««2 6 . <£iSffi^!»ffi« (LDDI 

m) 27, ^wmmmz 8-c«fiS$*is?§ttJB** 
M^nrt^, #30iW©iS^ v-VKu-f>« 

[0150] Sfc, 2 9r^3*i£©«* + *;H5BJB 
^12 9 + *J^JS3t^«2 8 ^ItS^t^ 
[0151] JH*W«Ctt. «JL fi^^WSC/ 

[0152] *bt\ ffil^«W»»7Uc 
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[0153] mm$&mm3 0 <h ir, 2 ymic? 

F, BCB (^>:/i^u:/-r>) 9<Df&(DWfllt^WJ9i 
■t*otfcfil». CO«^ ^t^rtHSSfflte 9 EST 

£#H8S»rs©*l»^ W«^»CCJ:5TFT«tt 

Co 15 4] ^ur, »ro«iB3 0K#OT=i>** 

h * LXTJm~<5J* it5W*» 

*»fc**{fc**ToTBl hc^-t^^x^^tf 
[0155] *IB6«rtt*i*©axii*fS!TF 
20 *'1TF Tr^Mf2 iC^l/ci^cAML C D^rat 
[0156] 1 2 J |QfeW2 XteJzmMWom 

30 [0157] ±&©^*aw^-s^>tr© 

z>. " 

c o 1 5 8 ] tmmw 1 3 ) ^oh^^£&m2 , 1 2 

Wit**, ^13 7*13 -fey -tfaSC<Z)*«Hltt 
40 ^SS^A^COiCJiKlIjrg (MMIC:"70P^x-{ 
^- . I C) fei'«:*fiEt5CifertS. 

[0159] S 6{C«, »«*ll»5T F TCDfiJ-S*ft 

^ft^n/cVLS iisiB*fltes-r*c<tfepTiftr*-5. 
m^x^m^cmm^^m^tcmm^m^m^-rzct 

50 [0 16 0] CSUSWl 4 3 ±S2lQteW(2, 12CC^$ 
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*jmv&£ 9 jWHWiLTtt, WLtfTNiBUa, PD 

lc. ES&m&m&* Mmmttmskt 

j^mm&mFB<Dm^&mf%ti% a stc. 199 

8 , SID, "Characteristics an 
d Driving Scheme of Polym 
er-Stabilized Mono-stable 
FLCD Exhibiting Fast Resp 
onseTime and High Contras 
t Ratio with Gray-Scale C 
apab i 1 i ty" by H. Furue et a 
1. 1997. SID DIGEST, 841, 
"A Full-Color Thresholdle 
ss Anti ferroelectric LCD 
Exhibiting Wide Viewing A 
ngle withFast Response Ti 
me " b y T. Yoshida etal. , £tc& 
Mmft»J&5 5 9 4 5 SQ^ttCmnkZtitcWiMittmzm 

[oi6i] mc. MLt^ajxmiwtmMMft^ 

IEIMSEE#±2. 5V®S©^OfcSffl3tirc^. C 
#0 nra^5 0 0 nm^fctt0^2 0 0 nm<D«J: 5K/Jn 

$ & t f t £ jii t * z>m^cte\,*xm$n-c%> & . 

[0162] CCt, «IL#l»fflSSSISttg^}RS© 

^&<DWw&&&mmxsm £ -r £ c £ k 9 , mm 

^©«M*JE©»#&*WBIffl ( fc*^-fe;U7 -f F t* 1; 
[0164] ftl/#oMBj£^«£££ffi»&;f; ! 
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[oi65] tmmm 1 5 3 n*s#i2 , 

12-1 4K^stifcs«*^sgia^iia»#i5iK*«t8 
u ( jeers) <D-mzmi 3cc^r 0 & 

[0 16 6] *«^W*3affll/5S«^«S£br«fcf 

«Sii£, PHSf) &<!:#W5*i3. 
C 0 1 6 7 ] a 1 3 (A) iaBWr*D, *#2 0 
0 1 , «J&ffi#»2 0 0 2. **TA#a$2 003. 
^2 0 0 4, if^>f^2 0 0 5, 7>ft2 0 0 
6tK^^ 0 *SI^W«*^ai*IB2 0 0 2, #^ 

Wii&z 003, stij*§8e2 o o Amcmmrz 

[01681B13 (B) ttfcT^A^rAO. ** 
20 2 10 1, «^«S2 10 2. »^A*952 1 0 3. ft 
^7^2104, ^ y ?• V - 2 1 0 5 . ^#3B2 1 
0 6 rflteSSft*. ^RR%9i«%77^jS2 102, 
A*SU2 10 3, 3&fciS2 1 0 6i{Clffif5ci^t' 

[01691013 (C) tt*A^;U3>t**-ir (-t 
-b'JUn>t*^-£) *#2 2 0 1, #^5gi5 
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